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Amendment dated February 1 . 2006 Reply to Office action of Nov. 2. 2005 

Amendments to the Claims: 

Following is a listing of all claims in the present application, which listing supersedes all 

previously presented claims: 
Listing of Claims: 

1 . (Currently Amended) A code reuse method in a code division multiple access 
wireless communication system using beamforming by an antenna array, the method comprising: 

(a) examining a spatial correlation between a new mobile station requesting 
communication and each of existing mobile stations using already allocated codes, based on 
long-term information reflecting spatial characteristics of beams transmitted to the new and 
existing mobile stations , examining including calculating orthogonal values between the long- 
term information of the new mobile station and the long-term information of the existing mobile 
stations using the already allocated codes ; and 

(b) selecting one among the already allocated codes to reuse as a code for the new mobile 
station depending on the results of the correlation examination. 

2. (Original) The method as claimed in claim 1, wherein the long-term information 
includes beam shape and beam size information. 

3. (Original) The method as claimed in claim 2, wherein the beam shape 
information includes a departure of angle representing an angle formed between a beam 
transmitted to a mobile station and a base station, and an angle spread reflecting a thickness of 
the beam. 

4. (Canceled). 
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5. (Currently Amended) The method as claimed in claim [[4]] I, wherein (a) further 
comprises: 

selecting a minimum orthogonal value from the calculated orthogonal values; and 
comparing the selected minimum orthogonal value with a predetermined critical value. 

6. (Original) The method as claimed in claim 5, wherein (b) further comprises 
selecting an already allocated code of an existing mobile station having the minimum orthogonal 
value as the code for the new mobile station when the selected minimum orthogonal value is less 
than the predetermined critical value. 

7. (Currently Amended) A code reuse apparatus in a code division multiple access 
wireless communication system using beamforming by an antenna array, the apparatus 
comprising: 

a correlation examination unit for examining a spatial correlation between a new mobile 
station requesting communication and each of existing mobile stations using already allocated 
codes, based on long-term information reflecting spatial characteristics of beams transmitted to 
the new and existing mobile stations , wherein the correlation examination unit calculates 
orthogonal values between the long-term information of the new mobile station and the long- 
term information of the existing mobile stations using the already allocated codes ; and 

a reuse code selection unit for selecting one among the already allocated codes to reuse as 
a code for the new mobile station depending on the results of the correlation examination. 
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8. (Original) The apparatus as claimed in claim 7, wherein the long-term 
information includes beam shape and beam size information. 



9. (Original) The apparatus as claimed in claim 8, wherein the beam shape 
information includes a departure of angle representing an angle formed between a beam 
transmitted to a mobile station and a base station, as well as an angle spread reflecting a 
thickness of the beam. 

10. (Canceled). 

11. (Currently Amended) The apparatus as claimed in claim [[10]] 7, wherein the 
correlation examination unit selects a minimum orthogonal value from the calculated orthogonal 
values and compares the selected minimum orthogonal value with a predetermined critical value. 

12. (Original) The apparatus as claimed in claim 1 1, wherein the reuse code selection 
unit selects an already allocated code of an existing mobile station having the minimum 
orthogonal value as the code for the new mobile station when the selected minimum orthogonal 
value is less than the predetermined critical value. 

13. (Currently Amended) A code reuse apparatus in a code division multiple access 
wireless communication system using beamforming by an antenna array, the apparatus 
comprising: 
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an orthogonal code generation unit for determining whether a code will be reused or not 
and generating orthogonal code information according to the determination results; 

a long - t e rm information and code information storag e unit for storing long t e rm 
information reflecting spatial characteristics of b e ams transmitted to e xisting mobile stations and 
cod e information allocat e d to th e e xisting mobile stations; and 

a code reuse unit for examining a spatial correlation between a new mobile station 
requesting communication and each of existing mobile stations using already allocated codes, 
based on [[the]] long-term information and selecting one among the already allocated codes to 
reuse as a code for the new mobile station depending on the results of the correlation 
examination , the code reuse unit including an orthogonality comparison unit for comparing the 
long-term information of the existing mobile stations having the already allocated codes with 
long-term information of the new mobile station, when the orthogonal code generation unit 
determines a code will be reused . 

14. (Currently Amended) The apparatus as claimed in claim [[13]] 2h wherein the 
orthogonal code generation unit includes: 

a code reuse determination unit for determining whether an unused code remains to be 
allocated to the new mobile station, outputting a code reuse OFF signal to the code reuse unit 
when an unused code remains, and outputting a code reuse ON signal to the code reuse unit 
when no unused code remains; and 

a code allocation unit for allocating a remaining unused code to the new mobile station 
when the code reuse OFF signal is output, and outputting the code information allocated to the 



Page 5 of 10 



Serial No. 10/698,945 

Amendment dated February 1 , 2006 



Arty. Docket No. 249/418 
Reply to Office action of Nov. 2, 2005 



existing mobile stations to the long-term information and code information storage unit when the 
code reuse ON signal is output. 

15. (Original) The apparatus as claimed in claim 14, wherein the long-term 
information and code information storage unit further stores a mobile station index 
corresponding to the stored long-term information and code information. 

16. (Currently Amended) The apparatus as claimed in claim [[15]] ±3, wherein the 
code reuse unit further comprises^ 

an orthogonality comparison unit for comparing the long term information of the existing 
mobil e stations having th e alr e ady allocated codes, which is r e ceiv e d in the long term 
information and code information storage unit, with long term information of th e n e w mobile 
station, wh e n the cod e r e us e ON signal is r e ceived from th e orthogonal cod e g e neration unit; and 

a reuse code selection unit for selecting an already allocated code as a code for the new 
mobile station depending on the results of the orthogonality comparison. 

17. (Original) The apparatus as claimed in claim 16, wherein the orthogonality 
comparison unit comprises: 

a minimum orthogonal value selection unit for selecting a minimum orthogonal value 
among orthogonal values between the long-term information of the existing mobile stations 
using the already allocated codes and the long-term information of the new mobile station 
requesting communication; and 
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a reuse possibility determination unit for outputting an index having the minimum 

orthogonal value to the reuse code selection unit when the selected minimum orthogonal value is 

less than a predetermined critical value. 

18. (Original) The apparatus as claimed in claim 17, wherein the reuse code selection 
unit receives the index from the reuse possibility determination unit and selects a code 
corresponding to the index as the code for the new mobile station. 

19. (Original) The apparatus as claimed in claim 13, wherein the long-term 
information includes beam shape and beam size information. 

20. (Original) The apparatus as claimed in claim 19, wherein the beam shape 
information includes a departure of angle representing an angle formed between a beam 
transmitted to a mobile station and a base station, as well as an angle spread reflecting a 
thickness of the beam. 

21. (New) The apparatus as claimed in claim 13, further comprising a long-term 
information and code information storage unit for storing long-term information reflecting 
spatial characteristics of beams transmitted to existing mobile stations and code information 
allocated to the existing mobile stations. 
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